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Abstract 
Thailand primary energy largely depends on imported supply sources. Currently, Thailand imports crude oil and natural gas at 
about 80% and 40% of the annual consumption. Disruption on the energy supply could result in energy crisis in the country. The 
Ministry of Energy (MoEN) of Thailand and the International Energy Agency (IEA) had carried out Emergency Response 
Assessment (ERA) for Thailand energy sector. There are 5 areas that key recommendations have been made. In overall, 
Thailand’s current emergency response system as “well prepared” and “steadily strengthened”. This is due to excellent 
management of primary energy supply and well-functioning of the MoEN crisis management committee. However, there are 
rooms for improvement. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of CPESE 2016. 
Keywords: Energy Security, Energency Response preparedness, Supply disruption 
1. Introduction 
Energy security is very important for every country. The IEA defines energy security as “the uninterrupted 
availability of energy sources at an affordable price” [1]. Supply shortage could happen to energy sources of a 
country at any time. The results from the shortage could be short term and long term depending on preparedness of a 
country. For Thailand, Table 1 shows that share of imported primary energy in 2016 is about 62% of the total 
primary energy supply, with 6.4 % increasing from the previous year [2]. The increasing in imported energy is 
primarily due to decreasing of indigenous energy resources. 
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Table 1 Primary energy supply of Thailand [2] 
 Energy (ktoe)  Growth Rate (%)   
Year 2013 2014 2015 2016* 2013 2014 2015 2016*  
Consumption 2,002 2,052 2,080 2,092 1 2.6 1.3 3.6  
Production 1,078 1,073 1,026 1,067 -0.4 -0.5 -4.3 5  
Import (Net) 1,131 1,171 1,252 1,295 4.2 3.6 6.9 6.4  
Import/Consumption (%) 56 57 60 62 2.8 0.9 2.8   
GDP (%) 2.8 0.9 2.8       
Since Thailand highly depends on external supply sources, supply shortage could enormously affect the country 
in a number of aspects. Thus, energy security becomes very important issues and it is one of the 5 key policies for 
Ministry of Energy of Thailand. In Thailand Integrated Energy Blueprint (TIEB), the Ministry aims to increase the 
level of supply security of Thailand by 23% in 2036 (Figure 1). One of the key actions is the supply disruption 
preparedness. 
Fig.1. Thailand Integrated Energy Blueprint (TIEB) [3] 
Studies and implementation of national/international energy emergency preparedness had been extensively 
carried out by the IEA since the IEA was created in 1974. Recently the IEA had published “Energy Supply Security: 
The Emergency Response of IEA Countries - 2014 Edition”, in which the policy and assessment on oil, gas, and 
electricity of the 29 IEA member countries, and key partners such as Chile, China, India and ASEAN are included 
[4]. 
For Thailand, the activities on energy emergency preparedness was started since 2009 when participants from the 
Ministry of Energy of Thailand joint the Emergency Response Exercise (ERE). Then, Emergency Response 
Assessment (ERA) for Thailand had been carried out in 2011 by IEA and the Ministry. The results from the ERA 
provided key improvement energy security issues for Thailand. This paper illustrates keys activities that were 
resulted from the ERA. Recommendations for further energy security improvement is also presented. 
2. Thailand energy systems 
Each country has different energy systems. For Thailand, natural gas, crude oil and coal are the major primary 
energy forms. These primary energy forms are procured from different sources. On the other hand, electricity and 
product oils are common final energy forms, as apparently in every country. 
Figure 2 illustrates the energy systems on Thailand. Primary energies enter on the left side of the figure. The 
primary energies are processed in different facilities to become final energies. The figure also indicates key 
governmental agencies that legally governs each process. It can be seen clearly that extensive coordination among 
these agencies is needed in order to have smooth operation. 
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Fig.2. Thailand Energy systems 
For crude oil and coal, energy storage could be done easily. Thailand has approximately 36-45 days of oil 
reserves (both in product oils and crude oil). Therefore, if there is short-term supply disruption, the systems can 
adjust itself to cope with the shortage.  For natural gas, Thailand depends on 3 sources, which are domestic, 
Myanmar, an imported Liquefied Natural Gas (LNG). There is only small size LNG storage. It is very common in 
Thailand that sources for natural gas could be disrupted often. This affects further processes such as electricity 
generation, Liquefied Petroleum Gas (LPG) production.  
In terms of final energy, product oils are easily to handle during supply outage because of available stockpile 
facilities in the country. The problem is far more extreme for electricity because there is currently no way to stock it 
with current available technologies. In addition, more than 70% of electricity produced in Thailand is produced from 
natural gas, that Thailand has limited stock capacity. Therefore, electricity shortage is very serious for Thailand. 
Studies on Demand Response (DR) has been extensively carried out as one of the promising measures for electricity 
emergency preparedness [5]. 
During normal operation, coordinating activities among these agencies are common according to their legal 
framework. However, during supply disruption, there is not enough available legal framework that governs 
coordinating activities, especially during emergency periods where limited available data and decision-making time. 
This results in difficulty in problem solving and more problems after correcting crisis. 
3. Energy System Assessment 
After intensive study of Thailand energy systems, assessments had been made in order to evaluate weaknesses. 
Then, recommendations are made in order to improve Thailand energy emergency response plan.  
It was found that Thailand’s current emergency response system as “well prepared” and “steadily strengthened”. 
This is due to excellent management of gas supply disruptions and well-functioning of the Ministry crisis 
management committee. The oil stockpiling regime (legal reserves) is already established. Mitigation Plan for NG 
Supply Disruption is well prepared. Electricity emergency plans and manuals are also in place. There is strong 
initiatives to diversify gas supply sources and electricity generation mix. Serious efforts have been continuously 
made by the Ministry to enhance emergency response policies and capacities. Thailand is also engaged in regional 
cooperation on energy security. 
The recommendations are categorized into five groups as follows. 
1. Key Recommendations on Domestic Oil, Gas and Electricity Markets 
There should be continuously diversify import sources and transport routes of crude oil/products and gas. Also, 
long-term forecasts of oil supply/demand must be made. Since indigenous sources of natural gas is depleting, mid-
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long term gas development plan must be prepared. More exploration activities for oil and gas must be expanded. 
Efforts to phase out subsidies; LPG/diesel must be continued. 
2. Key Recommendations on Overall Emergency Response Policy 
It is recommended that alternative scenarios of electricity supply and demand in Power Development Plan must 
be assessed. The expand transmission capacity is very crucial for electricity security. Additional capacity from 
renewable energy may be included in a timely manner. Integrated emergency response policy and measures must be 
developed. Possible negative impacts of worst case scenarios must be assessed and corresponding contingency plans 
should be developed. 
3. Key Recommendations on Oil Emergency Response Policy 
It is very important to ensure full-time fulfillment of stockholding obligation. Also, well-defined procedures for 
drawdown of obligated industry stocks must be established and tested. Since some of the power plants can use fuel 
oil as substitute for natural gas, 10 days of separate reserves of fuel oils with lower sulfur contents is recommended.  
Current oil stock in Thailand is private stocks. Thus, assessment for establishing public stocks is recommended to 
increase Thailand energy security. Further study for estimating volumetric effects of demand restraint measures is 
also necessary as a tool for reducing oil demand during crisis. 
4. Key Recommendations on Natural Gas Emergency Response Policy 
It is recommended to establish comprehensive “Mitigation Plan for Gas Supply Disruption” and update it 
regularly to reflect present situation. Wide-ranging survey for fuel switching capacities must be conducted. So that 
stockpiling policies for substituting fuel can be made. Mid-to-long term comprehensive emergency response policy, 
including consequences of different gas qualities must be established.  
Compulsory natural gas stocks should be studied. Although this option is not economic. However, it can increase 
energy security dramatically. In addition, regional cooperation for gas emergency response among ASEAN and 
APEC countries is also important. Some of these countries houses large deposit of natural gas reserves that could be 
used during crisis. 
5. Key Recommendations on Electricity Emergency Response Policy 
It is recognized that more that 70% of electricity in Thailand is produced from natural gas. Thus, promotion of 
Fuel Switching is recommended. Consequently, legal requirements for back-up fuel stocks at power plants must be 
established. 
Demand side management program such as Demand Response (DR) and interruptible load should be 
implemented. This could be important tools for reducing peak load demand in a short period. Electric reliability 
principles and standards must be made in order to increase services standards as well as security. This could be a 
tool for connecting Thailand electricity system with other countries as integrated regional electricity markets 
4. Summary 
Although Thailand has limited amount of natural resources, especially in terms of energy. However, with good 
management the energy security could be increased. Current status of Thailand energy system has been assessed. 
Consequently, key recommendations on infrastructure, market development, standards, and policies has been 
synthesized. 
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